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1020030094308 #^ 'U^}: 2004/2/28 

MOCVD «V-§-7l ifloilA-l «V£^1» ;^1S3>^ iJ-^o] 7flAl^rV. v^Ti] , ^^7] MOCVD «> 

-§-71 xfl^<Hl ^^^#(GaN)* ^>^<^1«H 7]:^^ >a-7l MXVD ^-§-7] <d'Hl 

MXVD «]:-§-7l 9l<=^] ^<y«l:i=V. NH3 7l->il- ^^7] MXVD ^■%-7] ^oj] ^7] ^^t^^ 

7]^ S^<^1 wls^f^^ ^^^*>^1 ^^S. MOCVD* 

^2:1- ^ SA^I-. ^im, Aj-jH-ojol 7]^S] Alz|£)igA-l GaN7> 

7] afl&<^l ^-^<^1 GaN JL^^l-^^ o.^. ^^^^ ^ 9X^. 
S. 1 

^^n], 7M. ^z^-, 
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1(5^^30094308 ^^^V: 2004/2/28 

^^1- ^ISIJ-^ ^ ^£^1 ^^{FABRICATION METHOD OF 

NITRIDE SEMICONDUCTOR AND NITRIDE SEMICONDUCTOR STRUCTURE FABRICATED THEREBY} 

:£ 2^ ^ ^12 ^Al<:^loll 4^ tiVs^l ^^l^i^cJ-'^^ ^A-l:£olrf. 

£ 4^ £ 3^ AFM ^V^'^lcV. 

-£ 8^ #efl7l#<^l irj-el- A]-3l-olc>l yl^&oll ^drsj-^ ^^tt ^£^1 ^^2:2^ A>^olcf. 

^ 9^ #efl7l#<Hl tq-el- a>5|-o1<:H 7]^* ^^^4i(HCl)S. ^£^1 ^2:^ ^V^^^^l 

1^. 
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S. MOCVDCMetal-Organic Chemical Vapor Deposition: -fr7l^^3l-4|-^3}-^ )^ ol-g-*>^ aVsJ-o] 
^ ^ nofl tcj.^- ^^1- ^2:<H1 ^^]^. 



<ii> ^^cfc,]^^ ^ LEDCLight-Emitting Diode)^ 7]^^ o.^ ^^-^S. 

ols.o;j;^^ 7H>ia ^^V^ ^^"E-^ ^^-^S- lH£.^(band gap)<Hl ^fl^*>^ <^m^l-l- ^ 

o.^ wj-#^>^ <a^^ ^^^Vrt^Xoptoelectric devide)<5lT^. ^^t:^-^!^:^^ 
(GaN)7ll s)-^!-* ol-g-^Vc^ ^^Aji^ ^ ;^>^^^ «oi-#^V^ # ^2-1 ^^^1 7>^*fl 

<i2> GaN^^* ^>2l-<^l*>l (AI2O3) 7]^ ^<^1 ^J^^ a>s)-o1o^^ GaN ^V^l^ 

^ ^Vol7> T^^i ^ ^^1 ^<^> ^ ^^^^(wettability)7> l:^^>7l nfl^<^l ^V'^l'Hl 

<13> ol<4 ^^]^ ^^^}7] «J-^<^1 "W^^-^^/ ^^-E^/^ ^^^W^'-^ 

(Crystal Growth Method for Gallium Nitride-Based Compound Semiconductor)" <=>l2l-^ ^^^^ 
nl^^^l ;ql529039331oll 7flAl£|ol o;^^. 7l#^ 500 GaN, AIN ^ InN 
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<i4> ^i^^l^i 20 30nm^ ^^S. GaN t^Jil^sl r^^^o.^. ^^"^^y?] 

14 o.^ ^<^J:^^ ^^^91 ^«J-^^^o^^s. #;^fl^cl-. 1^5^!^ ^^^^ jl^^s. 

^^^^1^1^ ^^^7> <a<Hi47l ^l^*}*^ ^^^^S. <y:^^Bfl«?l ^^Efl7> o]^o] 

^]JL ^Bfl(morphology)£ nofl xcj-el- ^^^^>igA-l t^^tII <=>] ^'^l 

ol^ol^lJL GaN^^l ^^^^1=1-. 

<15> ^7] ^^^^ ^^17} ol^o^^ 2^f^4^(stacking fault) ^ (threading 

dislocation)^!- ^^^1 i^^^l ^^^^^ ^^'^l SX^. 

<16> "GaN^^ ^/^"i^WCGrowth Method of GalJium Nitride Film/' <^]^^ "^^^ 

^^:g.y^^^:^^ S-2000-0055374J: ^ -f^^-^S. i^l^^^l »1 6528394 JLofl^i^ ^ 

4iSl-#7l^<^l5r]^AH^ ^ HVPECHydride Vapor Phase Epitaxy)^ o1-8-tb GaN^ ^o^'^* ^1 

4i(HCl) 7l->.# ^]-%-^ ^ 2^V ^Altl- ^oil, <^H^-1 GaN 

^o.^^ oj:^o) GaN^i-o] "^^^(nitridation)" e^-^ a>e1-o1o1 7]^ 

^, GaN »l3il#^ ^^^*>^ 

<18> ^V^m, HVPE^ GaN^-Sl ^^^^Ir^l o]]^ ^o>a-1 , GaN^^ A>2|-oloi 7]^o\] 100 ^^^1 

200m ^^IS ^^^1 -^^^^^m ^sl^V^l^J:, ^o] QaN^ 

^ ^^7} 3 ifl^l 5fmS. wlja^ i^Tfl -2.^5)^ ^-f ^^<^1 <H^:ii 
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102^0094308 #^ 'U^}- 2004/2/28 

<19> JE^V, HVPE^ £^^^1 GaNs^- GaN^^ -B-g-^M^, GaNS^-o] 

A>i^olol 71:^011 ^^tifol^c^ ^A^5r>^ Ir^^f^Cactive region) ^ GaN^ ^ 
^SflAl^ 7]^-^ iq-Al -R-7l^^^*h^3}-(Metal-0rganic Chemical Vapor 
Deposition) ^^1<^1 ^'^^^fl'^) SX"^. 



H^5^|A^ ^'^^^V^l ^^S. M0CVD(Metal-Organic Chemical Vapor Deposition: -n-^l 
^^^S}.^3]-^)1- o]^^>o<^ A>s)-olol 7]%^ S.^ 7fl^ ^-JL ZL ^ofl 

<2i> ^ ^T^o^ Ti)-^ wlsEl^^ ^^^^W ^5LS. MOCVD# ^l-g-^}^ ^>sl-<:>l<^ 7]:^ 

o\] ^^1- tiV£^l#* tiVS^l ^2:1- ^1^^>^ ^'^ll^. 

<22> ^^tb ^^^*>7l ^tl: ^ ^^Hl 4^'^. MOCVDCMetal-Organic 

Chemical Vapor Deposition: ^7]^^^^^^) «J:-§-7l ^<Hl^i ^^I^^V^ 

<23> (7» >^7l MOCVD «>-§-7l xfl^<^l ^S|-:y:#(GaN)* ^^^1^1^ ^^1; 

<24> (uj.) Al-sl-olol 7l^^ ^7l MOCVD ^-§-71 oVofl ^'a^V^ ^/^l; 
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1020030094308 "U^}: 2004/2/28 

<25> (tq.) ^7] A\s\.o]o] 7l^^ 7]-<i3rl-Jl 7>^1- ^7] MOCVD '^-§-7] ^-^^s}^ ^ 

<26> (2^-) <a-2.qo>(NH3) 7l-:d5i» >^7l MXVD «}:-§-7l o>ofl ^'a^m 

<27> >^V7l ^51-1- tiVi^l ^7] (c]-) ^7] ^}^o]o] Irfl"^ 

^>7ll ^:4^>Jl -^71 al:-g-7l ^J^\^^ GaN* ^^7] ^>3^olc>| 7]:^ ^ll^^M7lT^, ^1-71 GaN 

<28> Aj.7] ^7] (5^-) o]^6\] ^ ^7] 7^ S^S^Hl ^ 



<29> ^ ^t^o] s.:^^ ^^j^l-7l ^ ^^Sl rV^- MOCVD «>-§-7l 

<30> (71-) A>s}-oioi 7]^4r ^7] MOCVD ^-§-71 ^ofl ^J-<a*>^ 

<3i> (u)-) ^7] ^\s^o]o] 71^-i- 7]-<is:l-Ji, HSl^l^ ^#(TMG) Hel'^l^ ^#(TEG)^ 

•y-ai^oXNHs) ^ -^14 7l->il- ^^*>^ 7>i<^ ^o] ^7] MOCVD «]:-S-7l '?><^1 ^SJ^V^ 

<32> (cf) NH3 7>il- ^j-7l MOCVD ^-§-7] ^oil ^<a3^>^ S^tlri^. 

<33> ^1-71 ^^1: tiVi^l ^^^i. ^7] (M-) -^M Al-sl-olol s.^^ 1:^^ 

8>7ll ^z^-^>Jl ^S|-:^#(GaN)* ^7] ^Mo]o] 7]% ^^^m^-. 

<34> >a-7l HVS^l ^7] (cf) c^-^] ol:^ofl >^7l ^^iSl"^ 7]:^ 
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1020031)094308 m^ 'U^}- 2004/2/28 



<35> ^^*!- ^Sl-l- tiV:£^] ;^l^Hj-^s.oll oXo]^]^ ^7] A>3l}-ol<>| 71:^ cfl^l Bl-S|.^^(SiC) 7] 

<36> ^llS^J-'Sl-*^! 9X<^^^, -^7] NHscfl^ 3^>-^€<^>^(N(C4H9)H2). 

§1:BB^-^(C6H8N2) ^ 1:^1^1 €^1^2l-^(C2H8N2) ^o^s ^>q-^ A>-g-^ ^ oj^^f. 

<37> ^ ^^Sl ^^^«^>7l ^tt ^ SE tq.^ ^^<:H1 ai).e.^, MOCVD^l ^ 

^ ^^^^ ^^1- ^£.^1 ^2:7> ^l^^Cf. ^7] o>£^l 7>ioll o^tfl <^ 

^<H1 ^sl-^f- ^S^lf^^ i^tbi^f. 

<38> ^^7] ^5|-# ^S<^1 SZ'^^'H. -^71 A>Sl-olci^ 7]^ tflA] SiC 71^^, 7]:^ ^ 

<39> ^ ^1^^ MXVD(Met a 1 -Organic Chemical Vapor Deposition: •^7]^^s\r^^^'>U) «>-§- 

7l vfloilA^ w>£^ll- ^]2i^^. 

<40> ^ ^^1<^H1 «>£^1 ^l^«ol-'^^ £ 1^ ^2:^:1- 

<4i> ^ ^^S] ^Ajo^lofl rcJ-H.^, ^^7]^^- l^;^l(S101)<^lAi MOCVD ^-€-71 ^^ 

oil ^31-^f-(GaN)^ 2^;^1(S102)o1lA-1 a>5|-o1<>| (AI2O3) 71:^^ ^J-7] MOCVD «]:-§-7l 
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1020030094308 %^ 'U^l- 2004/2/28 

<42> oiafl, ^1-71 l^;^l(S101)<^l^i^, ^#(Ga)^ Be^pfl^ ^#(TMG) H5^<=>fl€ ^# 
(TEG) ^^S. ^aqoKNHg)!- X^^V^ 7Vi<Hl MOCVD «}:-§-7l <y:0.s ^SJ^^^'Wl, 
MOCVD «>-S-7l GaNl- 
<43> 3^5^1(S103)<^lAi, ^7] AVsl-ojol 7]:^^ 7><i^VJL <^Sl-^^(HCl) 71-i-l- ^1-71 

MOCVD ^-§-7] ^oi] ^<at!:i^. o]^7\] ^}^, HC17> ^>7l a>s}-o1o^ s.^-^ *-fl-^^>7ll ^z^-*> 

MOCVD ^-§-7] ifl^ofl #^1-^ GaN^ ^^^M, GaN^ tiV-§-7l 

c>\ ^7] A}sf\-o]o] 7]^ S^<^1 7ll^3»-€r>7ll ^x:^-. ^ ^>s|-olol ^^o] ^2^3!^ GaN ^^i" 

ofl ^^11 S.^ 7^^^^. olnfl, 711^^1-^ GaN^ am^J^ Sfe ^^^^^ 

* ^Jl $X^^ ^^^^^ GaN ¥^ ^ ^^^^(wettability)<^l 

<44> rf^ 4^7^1(3104) <^l^i^ <a-auloV(NH3) 7>>i« ^^-71 MXVD ^-§-7l ^SJ^H, 

3^^1(S103)<^lAi AVsl-olo^ 7]^ ^5ltb^. o] ^^l(S104)<^lAi, NH3 

* 3^V^^o>nl(N(C4H9)H2), 5|l^*l:^5l-^(C6H8N2) ^ ^1 ^^1 :BB1-^(C2H8N2) ^^^^ 

<45> zL5i cf^ 5^;^US105)'H1A-1, ^1-71 7]^ ^^^^1^ ^ 

*Vfe ^ ^Tfl 
<46> tb^, ^ ^A]^1<H1 -^V-§-€ ^7] ^}^^]^ 7l^ tfl^ ^Sl-fl-i(SiC) 7]^, ^ 
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,/ 

<47> olsq. ^o. ^ ^Alo^l§ MOCVD ^'^'^l ^-g-*}^ 9X^. 

-i-^J-. tiVS.^! ^12: T^«S^>^ MXVD ^-§-715^ ifl^ofl GaN7> tcl-Hl-Ai , 

^tgt!: MOCVD ^-§-7l# ^fl^^H ^JL, u. GaN 

^ GaN* GaN ^^1* ^ 



<49> ^ ^1^^ ^12 ^^1^1<^1 4^^, 1^7^1(S201)S. A>sl-oioi 7]%^ ^7] MOCVD «}:-§-7l <y: 

<50> olo^l, ^Hfl7l#3l- 2^:^1(S202)S. ^7] MXVD «]:-g-7l 91^] ^<a^ ^7] A>ji}-olol 

71 7>^^VJl, :y:#(TMG) Heloflm ^^(TEG)* ^a-S^^XNHs) ^ ^Sl-^4i 

(HCl) -^^4 7Vi» 3L^*>^ 7}^^] MXVD ^-1-71 91^] 

<5i> ol^Tfl ^>^, HC17V ^7] A>2|-oH Ir^f^^VTfl ^^^\^ tt^ ^Sl-^#(GaN)<^l 

^ ^^el 7fl:^^xil-. olai], >^V7l GaN ^^M: •^l^'^l ^^^^^ GaN ^ 

£^1^2].^ ^i^^^ol ^o]^J^7] n^^], GaN *>^^ ^>4<=>H ^H<^1^-1 ttl^s) 

<52> ZL^ cf^ 3^711 (S203)S., NH3 7l->il- ^>7l MOCVD ^-§-7] <?V<^1 ^"iJ^><^ AVsfolol 7]^ 

S-^-i: n^^^. NH3 7>i cfl^ 3^1-^^<^1-'?I(N(C4H9)H2), 3i|l^«-ls.el-^(C6 
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H8N2) ^ ^^^1€«l-E-el-^(C2H8N2) MOCVD «l:-§-7l oVol] ^'^^srVc^t 

<53> tb^, M. ^t^o^ ;^12 -^Ajo^lofl A>-g-^ SiC 7^. ^^1" 7^ 

^ 71^ ^2] e>^# A>^^ ^ o;^!:^-. 

<54> ol^> ^ ^^^^ ^l^i^o^'^'^l ^^1- ^H^l £. 

<55> v^T^, S. 3^ ^^tV ^12; «J-^<^1 ^V^il-oH 71^(12)3] S^o] HCIS. 

7^lf^(l4)o1 GaN7]- ^^^l" -S-^^^^. 

<56> o]s>l- :£ 321 A>2l-ol<il 7] ^(12)^1 S."^ -^^^ £ AFM /<«>^^S c-] S. 

Al^c)-. H 4<^lAisq- :^o]^ 71^(12)51 K^o] ^z\^^o] xr^-^s^ 7l^(pillar) €-7]* 

^A^^>jl o] s.^6\] GaN7> ^2|-€t^. 
<57> ^ffl olcij. A>2}-olol 71^(14) ^<^1 GaN «}£^lf^(16)^ ^ 

^^^^ ^SdO)* -Stii 

<58> tb^, £ 6^ cflt!:^^^7fl^^^:e. s.2000-0055374Jl<^l 711^1^ ^^7]^c]] vi^^ "^^^^ 

<59> #Hfl7l#Sl Al-TZj-olo:) 71:^(102)^ O. ^^o] ^4iS|-5lJL. NHs^}- HCl^ 7>>iS. 

y^]^^ 2^> ^4i^5lo1 AlN^q- ^:^l^(104)<5l Sli^. 

^^'^g*}^, ^v^lf^(104)^ 71:^(102)^ K^o] ^7;\ i^} :^^S^^o] SJ=o.t^p> AlNf^^l 
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<60> ZLofl ^ ^v^o\] rcj-s. ;g;^]^(i4)o.^ 71:^(12)^ JL'S'^'fl <>|tt)tl- e>^l ^ 

JL, HCl^ NHs* ^'^j^V^^i MOCVD '^-g-711- ^^^l^lig ifl^ofl ^^^o] GaN7> 

S\o] 71:^(12)21 ^^d]] :^^^^^o] ^^^^-c^im ^^Hl). 5£^. Ga* TMG TEG ^^S. 

NHaSq- HCl^ 7V^<H1 ^'a^V^^-l MOCVD ^-§-7l» ^^^1^1^ GaN7> 71:^(12)^ 

<6i> ^T^o^ :^;^]^(14)o. ^sfl7l^3i)- GaN7l- ^^^<^ ^^^s\b.S., ^ 

n >a-^6fl GaN ^^^^l7l7lofl 
<62> ^ MOCVD* <^1^^><^ ^]ML^ JL-Br^]^ GaN* GaNl- ^^htt 



<63> ^ ^1^21 ;^iU ^Al<:^lofl u[E\ >^}s\-o]o] 7]%-^ &| ^> Jl ^^^j ^^^2}-(x-ray 

diffraction data)* ^^7]^^]] ^^^^ €^^4^ ^^1 '^l^^ S. 1<=>11 7m^>5icl-. 

<64> is. 11 





(002) XkD KWHM 


(102) XRD KWhm 




432 


540 


1 


1266 


1857 


H151<^1 2 


1112 


1850 


3 


966 


1217 
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<65> ^^^3^^ (002) (102) «j-*J=ofl^iSl a>^l#(Full Width at Half Maximum: 

FWHM)Sl 3.7]S. H ^^j-ir ^]^^ ^^14. 
<66> ^^^^1^ ^^HHl HCl* ol^tt -^^Hl NHs^ ^ GaN^l 

wlilofl 2^ ^^^^ «]: ^4<^H, wl^*^! 3^ 1^1- ^^s^, ^ 2^> ^J^Sj-* 

<67> ^o], ^ ^^"^1 "S-^^ ^^l*>5i* ^ XRD FWHM^l 

<68> clsij. £ 7 vfl^l 9» #S*>c^ ^ S^'^fl-H £ 7^ ^ 

^T^ofl itl-Bl- A>5^olo1 7Mtb ^£^1 AV;5l :^<:>1 

7l^^(mirror surface)^! ^^^S]^^^. ^^*>7l nfl^ofl ^.goil o^^ ^^o] yV^c-fl ^ 

<?>ofl ^o]^ oj- ^ o;icl-. tb^, :£ 8^ #Hfl7l^<^l a>s|.o]o1 7m«^l ^^^^ 

^}ZL ^ia>S- GaN ^>£^1#^ ^§^^1?! ^>£^1 ^2:3. T<§7fl s\o] ^^H7> l-^tb ^ 

# ^ ^1^. Stt, :£ 9^ A>2)-olc>| 7l^«^l HCl^ ^ GaN ^^^i- 

<69> ^^tb w>Sf ^ ^^ofl tcj-s-i^, ^^^*>^1 ^3i:£ MOCVDl- <^l-g-*><^ 

A>iil-olol 7]%-^: S.^ 7M*>JL OL ^^1- «>£^1^* A^^J-A]^ o.s.>^ 4-^^ ^^1- aV 
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^^^'>\] GaN ^^Ef^^S ^ 

<70> SEtb, ^T^iM^^ MOCVD ^-§-7] ifl^«>fl GaN* ^^iS. A>-g-^ ^ ^7] i>fl^oil , 

<7i> Htb, MXVD ti}:-S-7l ifl<^lAl ^ ^^o] o^^cf. 

<72> ^>7l<^lAi^ ^ ^^Sl W>^3lt!: ^^Hm* ^^*>^^1^. 7l#^oHlAi 
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MOCVD(Metal-Organic Chemical Vapor Deposition: -B-7l^^^«^-#^^) ^■%-7] ^fl^l^i ^ 

( 7» ^V7l MOCVD aV-S-71 vfl^c^l ^S|-^#(GaN)^ ^SVa]^]^ ; 

A>2|-olc>l 7l^^ -S-71 MOCVD ^-§-7] <^^^] ^><a§V^ ^^1; 
( 1^) ^7l A>Sl-olo^ 7l^^ 7>^s1-JL ^Z^- 7>^iS ^l-7l MXVD ^-§"71 <?l:ffl ^^*>^ ^ 

(5^-) '^J-S-M^'XNHs) 7Vil- ^7l MOCVD ^-§-7] ^S^3r>^ i^^V^ ^ 



21 

-§-71 tfl^sl GaN* A>sl-olo^ 7l^ S.^c>\] ^fl-3]-A]7l^ ^^-^S. 

^1 
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I^^*<h 41 



51 



[^^^1]- 61 

9X'=>]^^, ^^7l NH3I- 3^1-^€<^>^(N(C4H9)H2), ^l^^l^el-^CCeHsNz) ^ 



71 

MOCVDCMetal-Organic Chemical Vapor Deposition: ^7l#^S}-«h^^i-) ti>-S-7l ^<=^]^^ ^ 
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